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3.1 INTRODUCTION 
 
A stethoscope has been used for nearly 200 years for 
listening internal sound of an animal or human body. The 
stethoscope is used mainly for the detection of heart murmurs, 
irregular heart rhythms, or abnormal heart sounds. It is also used 
to listen to the sound of air moving through the lungs in order to 
detect abnormalities in the air tubes and sacs found in the lung 
walls. The type of stethoscope used these days is acoustic 
stethoscope. It is transmits the sound from chest piece via air-
filled hollow tubes to the listener’s ears [1]. The body sounds 
will vibrate the diaphragm, which then creates acoustic pressure 
waves that travel up to tubing to listener’s ears. However, the 
acoustic stethoscope actually has a very low sound level which 
makes it practically hard for a physician to analyze and diagnose 
heart sound. The sound only duplicates the acoustical 
contribution of the average human ear to the acoustic 
stethoscope. Thus, for a weak heartbeat, it is really gives a low 
sounds to be heard. For that reason, this project proposed to build 
a digital stethoscope which can improve lacking in acoustic 
stethoscope. 
The designed digital stethoscope is able to amplify the 
low sounds of heartbeat which make it possible to monitor 
human heartbeat on PC in real time. It can also automatically 
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calculate and display the heart beat rate on a Liquid Crystal 
Display (LCD). The system also calculate the heartbeat rate by 
measuring the average heartbeat count in 15 seconds and 
multiplied by 4 to obtained the rate per minute. The number of 
differences is multiplied with four to define as 1 minutes. Then, 
it will classify the level of fitness of a person. 
Recently, there has been a lot of research devoted to the 
digital stethoscope. In [2], an Arduino UNO has been used to 
transfer the data from the amplification circuit, and then the 
signal is processed. Also pulse rate is visualized using Arduino 
IDE software. Next, in [3], software has been developed to 
reproduce, visualize and analyze cardiac sounds. The main 
purpose of the research is to decrease the noise appear while 
auscultation. This paper combined software and hardware which 
include acquisition board, processing board and Auscultation 
Management Environment. In [4], Arduino UNO board is used to 
records human organ signals and heartbeat per minute to be 
received by the Public Health Centre (PHC). Qualified physician 
will analyzed, and if there is any abnormal signals, an immediate 
aid will be prescribe. Then, an LCD displayed the patient 
heartbeat rate. Based on the paper, it is applied for remote area 
which has a bad communication network. 
In [5], the feature for monitoring heartbeat using digital 
stethoscope is build. Interfacing of keypad with Arduino 
processor enables user to choose a particular key on the keypad, 
by choosing a key, user can select mode for which interval of 
time data, user wants to record. The duration choice given is 
20sec, 40sec, and 1minute. All duration indicates different time 
interval used for detection of various illness. 
 
3.2 METHODOLOGY 
 
3.2.1 Overall System 
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 Figure 1 shows the overall system of the digital 
stethoscope. An electret condenser microphone is used to capture 
the heart sound obtained from a standard stethoscope. A small 
modification has been done to combine the stethoscope with the 
microphone. An Arduino UNO acquire the heartbeat signal from 
the microphone and display the signal on the computer through 
serial communication. The signal then being analyzed in order to 
obtain the heartbeat rate of the patient. The heartbeat rate is 
determined by counting the number of beat in 15 seconds and 
multiply by 4 to obtain the rate per minute. 
 
 
Figure 1: Simple Block Diagram of Digital Electronic 
 
3.2.2 Equipment 
 
Figure 2 shows an electret condenser microphone, used 
to detect the sound signals. The function of this electronic 
component is similar to the normal microphone. Based on this 
project, this condenser sensor is connected to the chest piece of 
the stethoscope by an isolated tube. The Vcc and ground pin of 
this component are connected to the amplifier circuit to amplify 
the sound signals that was captured. 
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Figure 2: Electret Condenser Microphone 
 
Figure 3 shows a Littmann stethoscope model that is 
used in this project. It has two-sided chest piece with a 
diaphragm on one side and another side are bells that were closed 
with a tunable diaphragm. By rotating the two-sided chest piece, 
the diaphragm is open to the acoustic path. The tunable 
diaphragm can make auscultating of a patient become easier. In 
this project, the chest piece is connected to the condenser 
microphone with an isolated tube.  
 
  
Figure 3: Stethoscope 
 
An Arduino UNO development board is connected to the 
computer through the cable with the amplifier circuit. A 5V 
voltage source is supply to the circuit and the signal pin of 
condenser microphone is connected to analog pin. The Arduino 
has an ADC which is function to convert an analog signal to a 
digital signal. It converts the value of analog voltage, typically 
between 0V and 5V, and return a digital value ranging between 0 
and 1023. In this project, an LCD of 2x16 characters, used to 
display the conditions of heart rate of a patients. 
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Figure 4: Arduino Uno 
 
3.2.3 Amplification Circuit 
 
Figure 5 shows an amplifier circuit created in this 
project. It is consists of 10KΩ and 100KΩ resistor, 100ɳF 
capacitor, and a BC548 transistor. The function of this circuit is 
to amplify sound signal that is captured by the electret condenser 
microphone from human heart beat through the chest piece. To 
convert the analog sound signal to the digital sound signal, the 
output of this circuit need to connected with analog pin on the 
Arduino UNO board. 
 
 
Figure 5: Amplification Circuit 
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Figure 6 shows the simulation of the amplifier circuit. It 
can be seen that the output is the sounder. The sounder is used to 
replace condense microphone in the simulation. The captured 
signal sound will go through the amplification circuit to increase 
the sound level. Then, the output of the amplification circuit will 
read by an analog pin A0 of Arduino UNO. Last but not least, the 
LED is connected to at digital pin 13, to indicate the heartbeat 
pulse by blinking each time the Arduino recognize the heartbeat. 
 
 
Figure 6: Circuit in Simulation Software Proteus 
 
3.3 RESULTS AND DISCUSSIONS 
 
As depicted in Figure 7, the waveform is forming due to 
the sound of open and closing valve. Pulse 1 occurred when the 
tricuspid and mitral valve close, while pulse 2 is when pulmonic 
and aortic valve close. Human heart has four valves that keep 
blood flowing in the correct direction. These valves include the 
mitral valve, tricuspid valve, pulmonary valve and aortic valve. 
During atrial systole, the tricuspid valve and mitral valve open, it 
will be allowing blood flow to ventricle during the diastolic 
(resting period). During ventricular systole, the atrioventricular 
valve is closed, while pulmonary valve and aortic valve open 
allowing the blood to transfer to body and lung. The heart muscle 
contracts in two stages to squeeze blood out of the heart. This is 
